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Diatom resting spores are heavily silicified cells that are morphologically distinct 
from vegetative cells.As “seed bank”, they overwinter in the sediment and could 
provide seed for subsequent blooms when conditions become favorable.However, 
there is a paucity of information on their germination process in natural environments 
and the ecological function of diatom resting stage cells is also mysterious. 
Nitrogen utilization and free amino acids changes were examined in germinating 
spores of Skeletonema costatum under different light intensity and temperature. 
Nitrogen uptake was analyzed using 15N stable isotopic labeling with mass 
spectrometric detection. HPLC-based analysis was used to dynamic tracking of free 
amino acid changes. GC-MS analysis was used to dynamic tracking of free amino 
acids biosynthesis after 15NO3 being uptake by spores. The main results were showed 
as follows: 
(1) The cell size increased gradually until 48h during the process of resting 
spores germination in Skeletonema costatum. The first cell division occurred in 48～
54h. Our results showed that light intensity played a key role in Skeletonema costatum 
resting spores germination. Despite of the increasing temperature, resting spores can 
germinate only under light condition. 
(2) The greater the light intensity was, the greater the nitrogen absorption rate 
was, especially in initial stages of germination. Compared to the temperature, the 
effect of light intensity on the nitrogen uptake rate is more important. 
(3) The amount of free amino acid increased obviously under high light intensity.  
(4) Effect of different temperature on the nitrogen uptake during the Skeletonema 
costatum resting spores germination process were quite different. 
 (5) In temperature experiments,the concentration of free amino acid was 
hightest in 26℃ groups, followed by 23℃ groups and 29℃ groups. Total amino aicd 
of the 26℃ group was higher than those of the other two group’s after 6h. 
(6) Our experiment results showed that 15N stable isotopes is mostly labellded on 















important roles in Skeletonema costatum resting spores nitrogen assimilation 
process. 
(7) The dominant free amino acid in spores germinating process was Gly and His. 
Compared to resting spores with stationary phase cells and logarithmic phase cells , it 
is found that Gly and His could be involved in the response of Skeletonema costatum 
to adversity stress 















缩 略 词 
中文名 英文名 单字母符号 三字母符号 
丙氨酸 Alanine A Ala 
精氨酸 Arginine R Arg 
天冬酰胺 Asparagine N Asn 
天冬氨酸 Aspartic acid D Asp 
半胱氨酸 Cysteine C Cys 
谷氨酰胺 Glutamine Q Gln 
谷氨酸 Glutamic acid E Glu 
甘氨酸 Glycine G Gly 
组氨酸 Histidine H His 
异亮氨酸 Isoleucine I Ile 
亮氨酸 Leucine L Leu 
赖氨酸 Lysine K Lys 
蛋氨酸 Methionine M Met 
苯丙氨酸 Phenylalanine F Phe 
脯氨酸 Proline P Pro 
丝氨酸 Serine S Ser 
苏氨酸 Threonine T Thr 
色氨酸 Tryptophan W Trp 
酪氨酸 Tyrosine Y Tyr 
缬氨酸 Valine V Val 
瓜氨酸 Citrulline 无 Cit 
鸟氨酸 Ornithine 无 Orn 
HPLC:High Performance Liquid Chromatography  (高效液相色谱) 
GC-MS: Gas Chromatography–Mass Spectrometry （气相色谱-质谱联用）
AQC:6-aminoquinolyl-N-hydroxysuccinimidyl carbarnate （6-氨基喹啉基-N-羟基琥珀酰亚氨
基酸基甲酸酯）. MTBSTFA:N-(tert-Butyldimethylsilyl)-N-methyl-trifluoroacetamide （N-(特













第一章 前 言 
1  
第一章 前 言  
早在白垩纪硅藻即已出现。它们盛行于新生代，不断繁衍至今。硅藻是单细























































 A         B 
图 1.1 中肋骨条藻细胞形态 
A-营养细胞 B-休眠孢子 
Fig. 1.1 Skeletonema costatum cells morphology 
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